The purpose of this Research Front is two-fold: to show the potential use of mass spectrometry in chemical, environmental and biomedical research and also to illustrate the applications of mass spectrometry in proteomics.
The sequencing of the human genome has been completed. Other genomes were also sequenced, with even more to come. We sadly must realise that we are not as complex as we wished or liked to believe. With less than 30000 genes, we are not complicated. However, gene splicing (one gene can produce more proteins), protein post-translational modifications (phosphorylation, glycosylation, truncation), and protein-protein interactions make the human genome (and other organisms' genomes) more complicated. Deciphering the biological and clinical significance of all these gene products (i.e. proteins) is investigated by mass spectrometry in a relatively new field, named proteomics.
What is proteomics? First, it is a word; invented in 1994 in Australia, by Marc Wilkins. [1] Second, it is the study of proteins; from a cellular compartment, organelle, cell, tissue, organ, or organism. These proteins from these specific places are called proteomes: membrane proteomes, organellar proteomes, extracellular proteomes, etc. Third, proteomics is a mass spectrometrybased discipline; new and on the rise. [1] [2] [3] [4] [5] [6] A PubMed search using the keywords mass spectrometry, mass spectrometry AND chemistry or proteomics clearly demonstrated the importance of mass spectrometry in chemical research, as well as the establishment of proteomics as a rather mature discipline (Fig. 1) . In fact, the same trend is observed in the Chemical Engineering News, as demonstrated in the May 2013 edition. [7] In this Research Front, the authors emphasise the power of mass spectrometry and then focus on mass-spectrometry-based proteomics. Initially, Sokolowska et al. [8] describe mass spectrometry as a research tool, along with the main components of a mass spectrometer and the types of experiments that one can do with it. The focus was proteins: identification of proteins, protein-protein interactions, protein modifications, and proteomics, also explained in other publications. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Once the reader becomes familiar with mass spectrometry and proteomics, specific examples are given by Ngounou Wetie et al, [20] on how one can use mass spectrometry to identify proteins and protein modifications. [5, [12] [13] [14] [21] [22] [23] [24] [25] The power of this manuscript lies not in describing the modifications per se, which are well known (i.e. phosphorylation, glycosylation, acetylation), but rather in how to identify these modifications using a mass spectrometer and what are the steps that we have to take to complete the tasks. In addition, the approaches and rationales used to identify a protein modification can be easily applied in other proteomics subfields such as secretomics, transductomics, glycomics, or disulfide proteomics. This is well reflected in the next three papers, where the authors describe part of their work that reflects their expertise in glycomics and its applications in biomedicine (Flangea et al), [26] [27] [28] [29] in glycomic-based biomarker discovery (Shetty and Philip), [30] [31] [32] [33] [34] [35] or in glycomic signature (Perdivara et al). [36] [37] [38] Quantitative proteomics is also elegantly revealed by Shetty and Philip. [35] The same mass spectrometry principles are then applied in designing and using cross-linkers for study of proteins and protein-protein interactions (Calabrese and Pukala) , [39] already demonstrated in previous studies.
[ [40] [41] [42] Here we can see a combination of chemistry, biology, and mass spectrometry within the same project and the same laboratory. CSIRO PUBLISHING A similar project, but with focus on monitoring chemical reactions (both intermediates and products), both qualitative and quantitative is presented by Xu and Melman. [43] [44] [45] [46] Finally, application of mass spectrometry in monitoring the environment in the Great Lakes is presented in the last publication by Crimmins and colleagues. [47] [48] [49] Of course, it will not be possible to cover many of the topics related to mass spectrometry, proteins, protein modifications, monitoring chemical syntheses, or monitoring chemicals, simply because the topic is way too large. Just look around, and you will see millions and millions of reasons of why mass spectrometry can be used and applied in so many fields. Therefore, I urge you to read and learn from the papers from this short but comprehensive Research Front.
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